Tandem Concentrator Photovoltaic Array 
Applied to Space Station Freedom 
Evolutionary Power Requirements 


N92-17769 


\ 

Oh 

3 

2 

.O 

£ U (J 

*2 a o 

(D Q,!/3 


^ 3 


*2 




© _ 
co *r< 

c > 

a«S f 


© 

« 


CO 

G 

G-«r 

£ g 

>V.S 
CO 

c 

o 


© 
CO 
03 

P3 

B v 

o 

m 

§ 

* i—* 


ON 

ON 


CO r 
© 

8 

Q- 

CO 


00 

4 — • 
CO 

XS OS 
C W> 
O 05 

sr< 

CQ 



729 


Preceding page 


MfSSJAfe- 


MOT 




Tandem Concentrator Photovoltaic Array 
Applied to Space Station Freedom 
Evolutionary Power Requirements 

Edward M. Fisher Jr. 

Boeing Defense and Space Group 
Huntsville, Alabama 


Abstract 

Additional power is required to support Space Station Freedom 
evolution. Boeing Defense and Space Group, NASA Lewis Research 
Center and Entech Corporation have participated in the development 
of a High-Efficiency Tandem Concentrator Solar Array. Boeing's high 
efficiency Gallium Arsenide and Gallium Antimonide solar cells 
make up the solar array tandem cell stacks. Entech’s Mini-Dome 
Fresnel lens concentrators focus solar energy onto the active area of 
the solar cells at fifty (50) times one sun solar energy flux. 
Development testing for a flight array, to be launched in November 
1992, is under way with support from NASA Lewis. The tandem 
cells, interconnect wiring, concentrator lenses and structure have 
been integrated into arrays and subjected to environmental testing. 

A tandem concentrator array can provide high mass and area specific 
power and can provide equal power with significantly less array 
area and weight than the baseline array design. Alternatively, for 
Station growth, an array of twice the baseline power can be 
designed which still has a smaller drag area than the baseline. 
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Tandem Concentrator Photovoltaic Arrays 
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Boeing Tandem Concentrator Concept 
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Boeing Tandem Solar Cell Design 
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Tandem Concentrator Arrangement 
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Concentrator Advantages for Large Arrays 
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Tandem Concentrator Photovoltaic Arrays 



741 



Flight Qualification Program 
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Flight Qualification Program 


O B o i£ 
(C H S C 
s; O 2 u 


<U 

&| W 

CO -3 g 


|.S wi c9 

ISf’O « % 

c a a «$ 

0 > O o » os 

~ g-g ^ 

•s § § s 

tfl «; <3 "o 

p j = p 

*- 3 T 3 5 - 
<g T3 > 
2 p e ys 
J * «j ^3 

|| B-* 

as s s 

n 1 1 

H « J’S 

Ilia 

§-fi.l 

uPcS 
> rt o o 

•g-§«£ 

u o’O'S 
?■ £ S = 
• Sh !^ 

tf ! C *— 
ft vi §2 

ws u o 

Sfs-s 

f si i 

« Uj C <u 

4) O K *53* 

■>. •*-* qj _Q 

.afi« g 

sSS-a 

Cm o ft <u 

og^S 

«>8-* s 
*| E J 8 
•S'S 5/5 S 

Oflc-d C 


G ; j 5 < 
<+* . *5 
W O > 


co 

co 

&> *3 

*-"« no 
.2 ~ 
6 V 3 

a g, 

a 2 
a< 

83 S 
£ ° 
2 W ) 
s 3 a 

" o.’a 

Cfl 

< a 


743 




Protoflight Unit Partial Assembly 
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Flight Experiment Characteristics 



750 



Flight Experiment Characteristics 
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BTC Large Array Design Requirements 
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BTC Advanced Array Design 
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BTC Advanced Array Design 
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BTC vs. SSF Baseline Performance 
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BTC Array Design For SSF Growth 
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Additional Areas of On-Going IR&D 
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Summary of Advanced Solar Power Program 
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Summary of Advanced Solar Power Program 
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